Immunoglobulin heavy chain-binding protein binds to misfolded mutant insulin receptors with mutations in the extracellular domain.
Cell-surface proteins are transported through the endoplasmic reticulum and Golgi apparatus en route to the plasma membrane. Previously, we have identified three point mutations in the insulin receptor gene that impair transport of the mutant receptors to the cell surface: Asn15----Lys, His209----Arg, and Phe382----Val. Furthermore, these mutations impair post-translational processing steps that normally occur as the receptors are transported through the endoplasmic reticulum and Golgi apparatus. In this study, we have demonstrated that the unprocessed Arg209 and Val382 mutant proreceptors are bound to the immunoglobulin heavy chain-binding protein (BiP) in the endoplasmic reticulum. This was demonstrated by the fact that monoclonal anti-BiP antibody coimmunoprecipitated the mutant proreceptors. Moreover, when ATP was added to the immunoprecipitates, the mutant proreceptors were released from BiP. In contrast, neither the normal human insulin receptor nor the Lys15 mutant proreceptor was coimmunoprecipitated by anti-BiP antibody. It seems likely that the Lys15 receptor also binds BiP, but that the affinity was too low to resist dissociation during the stringent washing of the immunoprecipitate. In conclusion, these observation are consistent with the hypothesis that binding to BiP explains the impaired transport of mutant receptors through the endoplasmic reticulum and Golgi apparatus to the plasma membrane.